Epitope conservation and immunohistochemical localization of the guanylin/stable toxin peptide receptor, guanylyl cyclase C.
The heat-stable enterotoxins (ST) are a family of cysteine-rich low-molecular weight peptides produced by pathogenic bacteria, and are one of the major causes of watery diarrhea all over the world. These toxins mediate their action by binding to an intestinal cell surface receptor that is a membrane-associated guanylyl cyclase (GCC). This receptor also serves as the receptor for the recently characterised endogenous ligand, guanylin. We have expressed various domains of the receptor in Escherichia coli and used purified proteins for the generation of both polyclonal and monoclonal antibodies. While polyclonal antibodies were able to partially inhibit ST binding to the native receptor present in the T84 human colonic cell line, GCC:B10 monoclonal antibody did not interfere with ligand binding. Western blot analysis, using membranes prepared from human colonic T84 cells, detected two bands of size 160 and 140 kDa, representing alternately glycosylated forms of the receptor. Using the recombinant proteins, we could map the epitope of GCC:B10 monoclonal antibody to the intracellular domain of the receptor. We used the antibody to localize the receptor throughout the rat intestine, and in the porcine and bonnet monkey colon. We could detect receptor expression in the villus and the crypts of the duodenum, jejunum, ileum, and caecum, and in the crypts of the colon. Receptor expression was observed in cells that had earlier been shown to express cGMP-dependent kinase, but not the cystic fibrosis transmembrane regulator, a known downstream target of cGMP/G-kinase, which suggests that GCC/ cGMP could regulate additional cellular signal transduction machinery.